Background The present study summarizes the results of treatment in the form of disease-free survival and overall survival in bulky stage IB2 and locally advanced (stages II-IVA) squamous cell carcinoma of the uterine cervix. The treatment has been given in the form of NACT followed by CCRT in one arm and CCRT in the other arm. The grade 3/4 hematologic toxicities were more in the NACT group than CCRT (p \ 0.001) while the non-hematological toxicity was not significant; the TPF group experienced more toxicity than PF (p = 0.029). This treatment regimen is feasible as evidenced by the acceptable toxicity of NACT and by the high compliance to radiotherapy. The grade 3/4 hematologic toxicities were more in NACT groups than CCRT (p \ 0.001); the TPF group experienced more toxicity than PF (p = 0.029).
About the Author Abstract Background The present study summarizes the results of treatment in the form of disease-free survival and overall survival in bulky stage IB2 and locally advanced (stages II-IVA) squamous cell carcinoma of the uterine cervix. The treatment has been given in the form of NACT followed by CCRT in one arm and CCRT in the other arm. The large volume of primary tumor and presence of micrometastatic disease at diagnosis are important reasons for RT treatment failure. Following National Cancer Institute alert concurrent chemoradiotherapy (CCRT) became the standard of care which was proven to have benefit in subsequent meta-analyses also advanced cervical carcinoma at present. [5] [6] [7] The present study was conducted with the primary aim to compare the disease-free survival to neoadjuvant chemotherapy followed by CCRT and CCRT alone in bulky stage I (IB2) and locally advanced (stages II-IVA) squamous cell carcinoma of the uterine cervix.
The secondary aim was to compare the toxicities of the treatment in the two arms (Figs. 1, 2).
Materials and Methods
During the period from 2007 to 2008, 723 patients of cervical cancer were analyzed retrospectively. The patients whose detailed records were available for analysis were included in the study. Disease-free survival (DFS) was calculated on the basis of stage and NACT. The survival analyses were performed using the Kaplan-Meier method, . Chemotherapy was repeated after 3 weeks after checking complete blood count, liver function test, renal function test done before every cycle of chemotherapy. Two cycles of NACT were given. The chemotherapy was administered on an outpatient basis in a day care room. CTCAE toxicity criteria were used for monitoring and documentation of hematological toxicities. RT was started around third week of completing the second cycle of chemotherapy. CCRT treatment was same in both arm NACT and CCRT-alone arm. External beam radiation therapy was administered using cobalt 60 teletherapy machine. A dose of 50 Gy in 25 fractions in 5 weeks was given at a dose of 200 centi gray per fraction daily, for 5 days in a week. After a gap of 1 to 2 weeks, patients were reassessed for response and patient with good local response and preserved local anatomy were subjected to intracavitary brachytherapy using HDR system, Ir192 based, giving a separate dose for separate stages in fractionated schedules to point A. The RTOG toxicity criterion was used for radiation induced toxicities.
[8] Patients were followed in an outpatient clinic monthly during first year, every 2 months during second year and every 3 months during third year. The patients were finally assessed at 36 months from the start of study. Tumor recurrence was defined as the presence of biopsy proven cancer 3 months after completion of RT. Patients with progressive/recurrent disease were offered palliative CT or symptomatic treatment depending on the ECOG performance status. The patients with isolated recurrent disease were offered salvage surgical intervention (Tables 1, 2, 3) .
Results
Of the 713 patients, retrospective data analysis of 612 patients belonged to FIGO stage IB2 (4 %), IIA (6.8 %), IIB (19.6 %), IIIA (7.5 %), IIIB (53.3 %), IVA (4.3 %), and 101 patients lost to treatment follow-up. In each arm, patients were, respectively, in PF 28.6 %, TPF 21.5 %, and only CCRT 49.9 %. The majority of patients were in the age group 41-50 years, while stage wise, of stage IIIB (53.3 %) and IIB (21.6 %). In our patient cohort, the DFS for NACT followed by CCRT was 58. 
Discussion
The primary objectives of NACT in the treatment of cervical cancer include improvement in tumor characteristics along with CCRT prolonged disease-free survival. The impact on survival of this relatively new approach is still a matter of discussion, and different treatment strategies may be considered. Some studies have remarked that NACT followed by RT has yielded neither higher response rates nor longer survival, probably due to selective resistance to radiation after chemotherapy. Zanetta et al. [9] have concluded that the response to NACT may perform as an important prognostic factor, guiding the direction to subsequent therapy. [10] The response to NACT identifies few patients who are destined to fare better than non-responders but this has been questioned. However, as a group, those receiving NACT have demonstrated improved progression-free and overall survival. A meta-analysis by Tierney et al. was based on 2074 patients from 18 trials; the median follow-up in all trials was 5.7 years for surviving patients. Around 70 % of patients had advanced disease (stage II or III). The study results showed that the addition of NACT to local therapy (mainly radiotherapy) did not have any impact on overall survival (HR = 1.05; 95 % CI 0.94-1.19), disease-free survival (HR = 1.00; 95 % CI 0.88-1.14), or loco-regional disease-free survival (HR = 1.03; 95 % CI 0.9-1.17). However, a highly significant level of statistical heterogeneity was evident for each of the outcomes measured; viz. p value for survival was 0.0003. It was suggested that chemotherapy may select the radioresistant cellular clones due to cross-resistance between certain chemotherapy agents and radiotherapy. Finally, NACT may optimize a patient's pathologic risk factors, introducing the option of fertility-sparing treatment to a patient who would otherwise not be a candidate. In this setting, NACT offers benefits other than an equivalent oncologic outcome. In our study, the DFS in NACT group for stage IIIB is significantly improved compared to the CCRT-alone group with acceptable toxicity. Significantly survival benefit was due to maximum number of patients in stage IIIB. The stage of the disease and extent of parametrial involvement had superior response to NACT arm. Tumor size and parametrial involvement have been reported to be important predictors of CT response in earlier studies. [11] [12] [13] Also the patients between 41-50 years of age responded better with NACT. According to McCormack, the overall and progression-free survivals at 3 years were 67 % (95 % CI 51-79) and 68 % (95 % CI 51-79), respectively, after use of weekly NCAT for 6 weeks. The Grade 3 and 4 toxicities were 20 % during NACT-11 % were hematological and 9 % were non-hematological-and 52 % during CRT-41 % were hematological and 22 % were non-hematological [14] .
Conclusion
TPF/PF as NACT is feasible and produces significantly better responses in our study. This study suggests that TPF regimen is better than PF. TPF can be used as an optional NACT, but the hematological toxicity is more in taxanebased regimen. Combination neoadjuvant chemotherapy with paclitaxel and cisplatin may improve long-term survival of patients with cervical cancer. The multivariate study results show that hemoglobin level, interval between external-intracavitary radiation, and type of neoadjuvant chemotherapy were the factors also affected survival in cervical patients treated with radiation. As our study is a retrospective study, more prospective randomized studies are required to confirm the results.
